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(57)Abstract: 

PROBLEM TO BE SOLVED: To easily and surely weld 
arbitrary number of tubes and to obtain large welding 
strength. 

SOLUTION: Tubes 2 and 3 carried at the same speed are 
guided into a V-shape by means of guide rollers 8a, 8b, 
9a and 9b and are pressed by means of the press rollers 
9a and 9b from the outside to bring them into contact 
with each other under a condition where the facing parts 
are flat deformed. The contact faces of both tubes 2 and 3 
are made thereby to be straight lines. These contact faces 
are irradiated with a laser beam 7 from a laser welding 
means 6. The spot shape of the laser beam 7 is controlled 
by means of a spot shape controlling mechanism 12 in 
such a way that the spot shape at a welding point is made 
to be a straight line coinciding with the direction of the 
contact faces of the both tubes 2 and 3. When both tubes 
2 and 3 are welded like this, thereafter, the third tube 17 
is welded by the similar method. 



(19) H*!«#fFJr (JP) 02) ^ Hf] ^ |^ & $g (A) (ll)tttftt«&H»# 

#j^200i- 179839 
(P2001-179839A) 
(43)4iHB ¥J*13*P7 jj 3 H(S001.7.S) 



(51)Int.CL 7 

6 2 9 C 65/16 
6 2 3 K 36/00 

// B29L 33:00 
31:60 



www 



3 1 0 



F I 

32 9C 65/16 
32 3K 26/00 
B29L 23: 00 
31: 60 



4E068 
3 1. ON 4 F 2 1. 1. 





#SS¥1 1-365937 


(7DWIPA 


000191*49 














(22)01130 


^llipl5?^24a (1999- 12.24) 




Jlt^ffJSEmiS 2 T a 9 #13^ 








(72) ^M* 












*3Kip^;iiEa0®a2 rs 2 #17^ 


















(72)fEW# 


ISA 




























(74)ftfflA 


100080078 

























(54) ^a-^CD*3»*«c*J:rWE-<0«S 



(57) imm 

Sf*|0-78a, 8b, 9 a, 9 b tV WCirttl. 
tfcfct, JPj±n-59a, 9b-C*HM*»61niBEL, *t 

^SftfeffiK** LT P— !f***« 6 T b*- A 7 

£H&H"$-& . 1^— if b'-A 7 OXxK -y h Xtff -y h 

•y h mm\ Sfi-7"2, 3 WffiMffi^^rS] t 

y"2, 3*JB«Lfc«rA>tr. ^-<o», H«^>*ffi{c± 




!( 2 ) 001-179839 ( P 2 0 0 1 - 1 7 9 8 3 9 A) 



mmmcrMM] 

ffif- i -rcofgMSP^ , Iff - jl— 7<r)13ttr$>ffljmz U 

— r f-A^Bsjt-rs 1 1 1 wf-jL-y*ittrr*it= 

[ ff*il 2 ] — r t - a it , n f - A - yco«MH^r 

mm i tm^^-y^mam. 
i m&m 3 ] -stroy a - y a imucni- * - 7'« 

#iSh-r?>it^iI 1 4fc(±2lBMW^-i-7'£7)^#*- 

[ if^ii 4 ] m^rrfti § n h -y<7)y A -y t m 

4 f Bttoy a - y . 

aa&Hffiifcsifvt ^4 i *»a fc -r * it 4 4 

5 tstio^ jl - y commsm . 

[000 1 ] 

Z b *f-a-y««P»*ffife «fc t^^BfcWy 

So 

[0002] 

l*rfcffifi USrWUf&fe&^i fc A 1 Uf Llf . 

[0003] BfsiamrcKLfcism^T 

[0004] 

[f§TOS?&UJ:3fc^itJB] faf2M*^>yifety ^ 



[00 0 5] #?&HJi{±. 3&»3&»43S8Efc«»4S^i>co 

[0006] ^mmi&comm. ffls<50f-j.-ys:S& 

[00 07] *^BJ<!D$ fetCflfiCDBWli. 3*JiLh<?)^ 
[0008] 

*%0J!(4 . mm-t^ % A -y t a - y 

a - y w&jttgp k , wf - a -7cd m& t> Wi 
t'-j**mttzkk fee, Hf-jL-ytnttrftt^BS 

LTPf^a.-y««ffES«SI5S:JS*-rS i 3 tct^ih 

y , Hf-a-y«jM«ts«3&*oiB6(c»3iN-6 i t 

[00 09] *%BB(44fc s Hfb'— A^, W^jl- 

y^SMH*-^fc^4-r-& awRj^xK ■/ vmwxmm- 
hkoizLtzzbZ'mw.b-th, -etTintio. n 
f-a-y<^sa*»t»4s«t < ?t*y * - 1 ffsimtto 

T, *j»=S:»IHME*f§4ifc3&«iriBi:'S:ft. 
[0010] *^aj(44>t. --Hco^-A-y&tzltmj 
<Di-jL—y"cDot>co'J? : %:< b ii^^-fiifi^Jjb LX-, f 

ibm^*- yt>mm ztix^h aawtf - * — y & a§ 

*j^±^y a - y tzmtt tzb^mtb^h* 
[ooin *wmt$.tz. «dri*itdKss*i4— 
y a - y t ms^z- -y 1 1 » ^m^Sjfi § s «t 3 
tasrt-f-stf-f Kimfc ; yy K«*om«fc:ii«s 
Hjfewy^-y^^fjiA^ffEtT^fiRigpsrffiSfc 

w^Afij* 1 ^ y j. — y ^aBiarifei t u — y t*- a 
iftmtys. ^LTii-u^y My A -ycos«i^ 

6 i t iMn b 4 0 , «rtrifti^« 

[0012] *5KHtt4fc, ^-ff§ffSK, ^-y 
f-Acox ^ h ff^tt ISfa- y co^MB^r A^ieDK 



[0013] 6fc, #>f Ktftflt. SMffiM. 

tzmmzmixmmmim-& * a £us; t swat 

[0014] 

BWS. Hi (4. *56^«H*o-JB)llfc««^a-^' 

7' 3 £ frJWKicJKeStfS 4 a teSEPWi;^ h*««4 
fc. 3^^h»^ffJELT>rt[liI 

-^mm^&6fri>m%izti& u-^-a i c4 ->x 

[0015] MfE*H F*H*4 H 1 4 3 fc, 
8 a, 8b a, ffi^r<7)^A— 73Sri5ia3&^8Hft"S^ 
-7" 2 , 3(4. Z.<MH KStffi 4^4 9 VJBttKUlErtS 

[0016] ^co$4 ^wmAffi^mz&mth 

SM««5(4. Ilt*tJ:3(:, Hf A -/2, 3£ 
Will* 1 ^>ff EE LTMlBiSB&fflStSMS -fr4-*f 0) fluff 
n-7l0a, 1 Ob-Cfll^SixTtJ^. iftioWJUEE 
n-7l0a, 1 ObfciiJnEfciO. H-f-jL— ^ 
2 , 3(4. 02 fcjjrf J; a (c . ttmataWPtSBB L>t 

[0017] — 3u tuiEl^-if^*^a6(4. H 1 
tJ;5t. Witfco 2 ]y-^^cou-^Wsl l 
f: . l^— f IStlS 1 1 A^coi/- f h'-A 7 CXXtf -y h 

j&D&wimrtAtfv hmtmmrnm 1 2 & ^ri^Tfe 

0. fufEx^h^lMlfitl 2(4. flRtmEUHas 
0-1 380 6 6^fg(C^§^XTV^4aC y'Jy 

k u X}vv>xm*m^xmfoZix. u— 9* t-A 7 £ 

[0018] <rcoi^—r?g*#g6(4. Iitsti^ 

Sft. -e^I^— r't-A7(4. W^j.-7'"2, 30i£I 
^fcTOSix-l. 4 3 C&otiJ 9 . >- h Cts 

ftSX^-y h l 3<0fttl H3fc^-T4 3 fc, SMEffi 
« 5 (Mfctstti Hf- a— r 2 , 3 <7)gMttB3r[6ji — ^ 

2, 3 36*i£V>KIB(cHoTffl3:t=»»SfL, ^gL?t* 
S 2tfMRME**W fen* 4 -5 fcSr ^ T ^ § . 



!( 3 ) 001-179839 (P200 1-1 79839A) 



[0019] utagfttaHf soajwaattt. m 

3«iSo-7 14a, 14b, . 15a, 1 5 b T 

mmzfi&ft&mm 1 6jwess*vc43 o . u-^f?§* 
#S6-rasF«sfLfcpii^i-7'2, 3(4. i^aieffi 
1 6 (c4 "3 SMFKJB^ t & x-mmmumzti. *tf>ia 
izm^- jl-7-2 , 3«»»»3&»a«wftai5*is 4 a t$r 

oT^S. tfMI«l 6C, ^ai7r>^3fi$iJ 

^aisa^ »naiit3M!iw(c««w-* 4 3 1 u 

Tt4v\ -f-LTitL(c4 0 . Sfa-7°2, 3?)i§# 

[00 20 ] zcoftfflffiffi 1 6<0ffi«fiaifc:tt, H 1 (3 
^4a(C JBSHft^Wf-jL— 7"2, 3(c*tLTlS3 0 
f-a-yi 7^^#-rSfci« f )f0m2^ KI118, m 
2 19.12 ^— 9* 2 0 4 2 ^ 
a««2 1 tf*ti&v8aStZtiX& t ) . liiCi 0 3* 
Wfa-/2, 3, 1 7 fcigSf-rs -6 4 3*;: 

[00 2 1 ] -tZfr-h. «HE»2^ HWffi 1 8(4. H 

1 (CSrf 4 3 C tJia^^-7- 2 , 3 t R— ajTC« 
jM$tLSI|3c0f-i-7"l 7 SrW»^*^f-rS-*tO 
ll*IO-7 2 2a, 2 2bSrfi^TfcO. Jg^acOf-A 
-7'2, 3 t^3cO^A-7' l 7 t(4. |frfESl*]D-5 

2 2a, 22b 1 6 HHSmcoHm^-y 1 5 

a , 1 5 b 1 14 o . ummzm^tixdzmtjzm^t 

(4. tt&ffif 1 6 15a, 15b 

[00 22] <r<50H2^ HUflll 8«0Hiffleffi 

rni-z>m2mm.mm 1 9(4. hi t^-f-4 3 ^#f* 

«fa-7'2, 3i;H3«fA-7'l 7is^?MBI*^ff 
ELf i-/3iH3«f i-71 7t«^MS 
CfifMS-^S— *TcOjnffin— 7 2 3a, 23 bTlf^S 
tLTfcD. -ilA.MJDiEn-72 3 a, 2 3bt4SJa 
E(c4 0. BlrfeW^j.-7'3, 1 7(4. H4(cS-r4 3 
(c. Ml^af^WtSEJ^Lfe^JB-CfflStSfftfe-rSJ: 3 

[00 23 ] . P-ira»^gl 2 0 (4. H 

1(C^-T4 3(C «^.trC0 2 1^— f%W^ 
24 t. U—f$m$s2 4frt>C0U— fh*-A2 
;K-y hB^WTSX;}?-!/ MBttilS««2 6 t Srfii 

^Tfco. friax^.y h^iro«i«2 6(4. Miai— 
Lxmmztmxz h^o^-oxv^, 

[0024] Zcr>m2 ^-flf#g2 0(4. 01 (^ 
-T4 3t. miaSf2Bfli«a«l 9Affl«Sf^-73, 
1 7<?5iatffiift$*i, f»l/-ft-A2 5li s Sf j. 

-7"3, i 7 cvmrniTfaizmMztLh kd^^xn 



'■(A) 001-179839 (P200 1-1 79839A) 



73, 17<otmWJffak-%rt&J;z>te%:-?x^&. 

ZLXZtllZj:*). fifa-7"3, 17jW£VX6H(CM 

[00 2 5] HtflBlg2ffiM«l 9Wffi«CMt«. El 
lt^tiot. Mi.fcf 33ts^)f-jL-7'"2, 3, 17£ 
?hflJ*^i*»-r-S.~*f^Sn-7 2 8a, 2 8b, 2 
9a. 29b T'«)t$iXl.m 2 ftfflfifg 2 1 jfifiERSft. 

*ci3 o „ w>2. v-jfwm^m. 2 o x-mmziirmi-x.- 

73, 1 7 14 . Z <nm 2 ^SlfS« 2 1 fc 4 o &Mttme> 

2 team 2 1 fta? r ymcomntf; 

asia^ae^, aara5*MMwt:^r«. 4 -5 c lx 

XHM $ <r4 — a -7" 2 4 VMJtcoJ- *.-73 

^4hhU~, ttM««5£4 9Wf^-7''2, 3 
«*»6Jf£ELTW|6l«*ffl5tSa»S-e-*. £*UC£ 
•9. M^a-7'2, 314, H2(=SrTJ:'5t*tl*I*3& t « 

TcseBLfcWJBTffistieiw* £ t car*. 

a-7"2, 3««MSP^P-ift*-A7$-Bg|tf-So i 

tie. 3<^BSfc±0Hf-a-7'2, 3 

[0028] t i fmm^Wi 6 «4X^° -y 

WBMSffi 1 2£«*.. ^--ft'-A7i4^l*j£<7)#. 

ttsxiK-y m 3«f^(4. 03^-r 4 a sum 

tSi^C^TV^. ZCOtltb. fifa- 72, 3** 

[0029] «j»«M5fflrr»»s#tfcHf-*-r 
2 , 3 «4. i 6 ^m^t b&^ujs 

£ix4„ 

[0030] , 3t±, H27/M h 

«*i sciOSKrtS^flsatfOf-jt-ri 7tt %>tz 

3k%3<rtf-x.-7\ 7ki>K If? 2 ffiMUflf 1 9K± o 
jWia^flMEESfu i§#f*tf>^-72, 3CD3*>m 
OCO^-a— 7" 3 tS3«fa- :/l 7 t COMlBlSP^', H 

4 tc^-r 4 a t, flpFfcsee Ltzifmxmmzmm.-t& 
[0031] zcDimm^te. m2]s-?mm^&2 o 



& 6 t HKtcHf - a - 3 . 17 ^»»3»*ft3r £ ft 
?£JIKc4 DIKtU M^-a-7'3 , 1 7*^^fc»»3 
[00 32] L^LT, rt*— A7, 2 5 Sr. ^j. 

-7" 2, 3, i7<m%m~mMLxwm<7>wm*?f 

&3 4 3£LT^4<7)T\ Hfj.-/2, 3fc4t^'3, 
1 7 ^SMSS£^35>o^5lt^*^4 H 

[00 33 ] ttz. ffilx— ^f-A 7,25 CDj^iK-"/ 
y h ttiJti^jK-y M 3, 2 7 <?)««ll #&ftHftfl! 
5, 1 9ffiBtiiftSW^'A— 7"2, 3*341/3, 17 

<vmm -a m t -in?- h m $■ * l t v ^ &u 

[ 0 0 3 4 ] $r*S, «£Sat<0— JBttt*JV^"C(i, 2* 
C0^i-y2, 3^^*t^f*t. SC$3«fa-7' 

7"2, 3C0^Sr^#-rS4dfcLTi>4<, 4fc3tfc:4 
[00 3 5] mlEHSfeO— JBJBtctSHTtt. #1^ 

-ira»#a6 , 2 o izxtf y hmtfflmm 12,2 

6 am. ?§#*.M y h -y M 3 , 2 7 CO 

4H9Mffif5, 1 9fiatcfc{t-g.S^i-7" 
2, 3fc4^"3, 1 7 0®Mffi*rifiii;-artsi^R«fc 

s^ii«-rs4 attTt>4^„ 

[0036] 

mwnmm Pi±mwLtiJ:oi,z*wmt. mm-t^ 
■txttfamzttrnzmmzit. m^^--7^mmz. 

a - f<nWs>t> ffcfrfflfc P—y t - A £ jRBff $ fc 
IE«Ma5* \m^h 4 a (c LTV ^ OT\ V -Iff- A 

[00 37] *%BB(4*fc, l/-ft'-Aj, Mf-A- 
7'«g|4ffi7f[*I^Mffit-SlSfl«A^.y h®«T'^Stt" 
44 5(cLTV^^T\ Hf-JL— r<OSS»aitSMsJ:< 

[00 38] *»BHtt*fc, -^r<^-a-r*fc(iffid5r 



!( 5 ) 001-179839 ( P 2 0 0 1 - 1 7 9 8 3 9 A) 



c^)i-a.—yV)oioCD^< b i>\r?tlip— -fib LT, f 

sbm^j- - § tix u h mmm^ * - ? £ ffl v * 

[0039] *%HJ(ii^. *Wfit;:«i*3*u>— 

®Ms-fr-ssiHi8ffit ; ¥z*x.-7cr>mM.mz. mum 
■t&u-^mw^mb u— mm^&Tmmztitim 

[0040] ^mmztfz, u-rmm^mz. v—^r 

[0041] ^bubss & $A vmm. immm. 

izmm^m^xmrnmrn-r^ x 5 Iizlx^&cot. 3 
*j3Jx&f- *.-7h®%\,zmm-t%> c\ b t>-x-% h . 

[0M<^fipt»M] 

[Hi ] *»«l«-il(:«Sfa-7'«Ifg 
B£^-r«j£0T*>4. 

[02 ] fSMffiWcofiB^fcttSM^-A-r^tgM^J 
[02] [03] 




[03 ] M^A-7V3jfMffiO*T6]hv§#*M y MCfc 

[04 ] m2»atsi«£7)fi[afci>tt4 2*<7)^-A-y^) 

4. 

[05 ] 2 *^*-7<Qmm0yjmkmm#4 > b 

1 

2 — 7" 

3 ffi^^jL-T" 

4 #M h'ffif 

5 SM«fi§ 

6 i^-if»»#a 

7,25 1^— f t'-A 

8a, 8b, 9a, 9b, 22a, 22b ^|*]cr— =y 
10a, 10b, 23a, 23b MEn— y 
11,24 U—?«i§ 

12.26 MFmtig»iS«« 

13.27 XrKv h 

14a, 14b, 15a, 15b, 28a, 28b, 2 
9a, 2 9b m$V-7 

1 6 <%%}wm 

17 w.3^a-—y 

18 IS 2 #4 HUM! 

19 H2f|?M« 

20 »2i— irw**a 

2 1 l^2f^«ffl 

[04] 



3 



3 




[05] 



3 27 



!( 6 ) 001-179839 ( P 2 0 0 1 - 1 7 9 8 3 9 A) 



[01] 




F^-A(##) 4E068 AJ04 BGOO CB05 CD05 CE11 
DA15 DB10 
4F211 AD05 AD12 AD29 AG08 AG18 
AK03 TA01 TC11 TD11 TH01 
TH06 TJ13 TJ14 TJ16 TJ22 
TN27 TQ03 



